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DETAILED ACTION 
Response to Restriction Election 

1 . Applicant's election without traverse of group I in the reply filed on 09/20/06 is 
acknowledged. 

2. Claims 30-35 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 09/20/06. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 4-7,16-29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

5. Claims 4-7, and 20-23 recite a biocompatible copolymer and method of 
synthesizing said copolymer comprising polyethylenimine of specific molecular weights. 
However, these molecular weights lack units. Are these units Daltons? Or kiloDaltons? 
Or some other standard for molecular weight for polymers? The specification also fails 
to define the units of molecular weight for the polyethylenimine. A skilled artisan would 
be unable to determine the metes and bounds of the claimed invention as written. 

6. Claim 16 recites a method for synthesizing a biodegradable copolymer 
comprising treating a cyclodextrin to form an activated cyclodextrin, and adding the 
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activated cyclo.dextrin to a low molecular weight polyethylenimine under "suitable 
conditions" to form a biodegradable copolymer. It is unclear what the "suitable 
conditions" are in order to form the biodegradable copolymer. The specification fails to 
disclose a definition for the phrase "suitable conditions." A skilled artisan would be 
unable to determine the metes and bounds of the claimed invention as written. 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



8. Claims 1-9, 11-12, 16-18, 20-25 and 29 are rejected under 35 U.S.C. 102(b) as 
being taught by Kosak et al (US Patent Publication No: US2001/0034333). Claims 1-9, 
11-12, 16-18, 20-25 and 29 recite a biodegradable copolymer comprising a low 
molecular weight polyethyleneimine (PEI) cross-linked by a cyclodextrin (claim 1 ) 
wherein the biodegradable has a net positive charge and being capable of complexing 
with negatively charged nucleic acid molecules (claim 2) and wherein the net positive 
charge is provided by one or more primary, secondary or tertiary amines (claim 3). The 
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biodegradable copolymer is further limited wherein the low molecular weight 
polyethyleneimine has a molecular weight of less that a 25,000 (claim 4) or less that 
20,00, 15000, 1000 and 5,000 (claim 5) or wherein the polyethyleneimine has a 
molecular weight less than about 2000 (claim 6) wherein the polyethyleneimine has a 
molecular weight from about 600 to 2000 (claim 7). The copolymer is further limited 
wherein the cyclodextrin is beta-cyclodextrin modified or activated by an agent to allow 
attachment to polyethylenimine (claim 8) and wherein the agent is selected from the 
group consisting of beta-1,1'-carbonyldiimidazole, benzotriazole carbonate, N,N'- 
disuccinimidyl carbonate, chloroformates, N.hydroxysuccinimidyl chloroformate, and 
carbonylimidazole (claim 9). The biodegradable copolymer is further limited wherein the 
polyethylenimine is cross-linked to cyclodextrin via a carbonyl group (claim 1 1 ) and has 
ester bonding (claim 12). 

9. Claim 16 recites a method for synthesizing a biodegradable copolymer 
comprising the steps of treating cyclodextrin with an agent to form a modified or 
activated cyclodextrin and adding the cyclodextrin to a low molecular weight 
polyethylenimine to form a biodegradable copolymer. The method is further limited 
wherein the cyclodextrin is beta-cyclodextrin (claim 17). The method is further limited 
wherein the agent is selected from the group consisting of beta-1,1'- 
carbonyldiimidazole, benzotriazole carbonate, N.N'-disuccinimidyl carbonate, 
chloroformates, N.hydroxysuccinimidyl chloroformate, and carbonylimidazole (claim 18) 
and the low molecular weight polyethylenimine has a molecular weight of less than 
about 25,000 (claim 20), or less than 20,000, 15,000, 1 ,000 and 5,000 (claim 21) or 
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wherein the polyethylenimine has a molecular weight less than about 2,000 (claim 22) 
or from about 600 to 2,000 (claim 23). The method is further limited wherein the 
polyethylenimine is cross-linked to cyclodextrin by a carbonyl group (claim 24) and 
wherein the copolymer contains ester bonding (claim 25). Claim 29 recites a copolymer 
synthesized by the method according to claim 16. 

10. Kosak et al (US Patent Publication No: US2001/0034333) teaches compositions 
and methods of making said compositions comprising cyclodextrin polymers for carrying 
drugs and other active agents (see abstract). Specifically Kosak teaches that the 
polymer can be heteropolymers (copolymers) comprising a cyclodextrin and a "spacer" 
(page 8, paragraph 01 15). Kosak teaches that the DNA binding substance 
polyethylenimine (PEI) can be combined into the copolymer (page 4, paragraph 0055), 
and uses a low molecular weight PEI, with a molecular weight of 800, in a copolymer 
with cationic cyclodextrin polymers in Preparation XIX on page 24. Kosak teaches that 
the cyclodextrins used in the copolymers can be beta-cyclodextrin (page 4, paragraph 
63), and that the cyclodextrin is treated to become cationic (net positive charge) by the 
addition of primary, secondary and tertiary amines (page 10, paragraph 0136; page 23, 
paragraph 0347-0349). Kosak further teaches that the copolymers can be coupled to 
bioactive agents, particularly DNA (page 3, paragraph 0040). Kosak further teaches 
that the agent responsible that can provide the bio-compatible linkages for synthesizing 
the cyclodextrin polymers of the instant invention includes the chloroformate ethyl 
chloroformate (page 7, paragraph 0106). Furthermore, Kosak teaches that the 
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copolymer can be formed via a carbonyl group, and can comprise ester bonds (page 

10, paragraph 0136). 

1 1 . Kosak also teaches methods of making a biodegradable copolymer by treating 
cyclodextrin with 1 ,4 butanediol diglycidyl ether (an agent) to form a modified or 
activated cyclodextrin and adds the cyclodextrin to a low molecular weight 
polyethylenimine (see Preparations XVII and XIX on pages 23-24). Kosak teaches that 
the polymer can be heteropolymers (copolymers) comprising a cyclodextrin and a 
"spacer" (page 8, paragraph 0115). Kosak teaches that the DNA binding substance 
polyethylenimine (PEI) can be can be combined into the copolymer (page 4, paragraph 
0055), and uses a low molecular weight PEI, with a molecular weight of 800, in a 
copolymer with cationic cyclodextrin polymers in Preparation XIX on page 24. Kosak 
teaches that the cyclodextrins used in the copolymers can be beta-cyclodextrin (page 4, 
paragraph 63), and that the cyclodextrin is treated to become cationic (net positive 
charge) by the addition of primary, secondary and tertiary amines (page 10, paragraph 
01 36, page 23, paragraph 0347-0349). Kosak further teaches that the copolymers can 
be coupled to bioactive agents, particularly DNA (page 3, paragraph 0040). Kosak 
further teaches that the agent responsible that can provide the bio-compatible linkages 
for synthesizing the cyclodextrin polymers of the instant invention includes the 
chloroformate ethyl chloroformate (page 7, paragraph 0106). Furthermore, Kosak 
teaches that the copolymer can be formed via a carbonyl group, and can comprise ester 
bonds (page 10, paragraph 0136). Thus Kosak teaches the claimed invention. 
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12. Claims 1-4, 8-20, and 24-29 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Cheng et al (US Patent Publication NO: US2004/0077595). Claims 1-4, 
8-20, and 24-29 recite a biodegradable copolymer comprising a low molecular weight 
polyethyleneimine cross-linked by a cyclodextrin (claim 1) wherein the biodegradable 
has a net positive charge and being capable of complexing with negatively charged 
nucleic acid molecules (claim 2) and wherein the net positive charge is provided by one 
or more primary, secondary or tertiary amines (claim 3). The biodegradable copolymer 
is further limited wherein the low molecular weight polyethyleneimine has a molecular 
weight of less that a 25,000 (claim 4). The copolymer is further limited wherein the 
cyclodextrin is beta-cyclodextrin modified or activated by an agent to allow attachment 
to polyethylenimine (claim 8) and wherein the agent is selected from the group 
consisting of beta-1,1'-carbonyldiimidazole, benzotriazole carbonate, N,N'- 
disuccinimidyl carbonate, chloroformates, N,hydroxysuccinimidyl chloroformate, and 
carbonylimidazole (claim 9) or beta-1,r-carbonyldiimidazole (claim 10). The 
biodegradable copolymer is further limited wherein the polyethylenimine is cross-linked 
to cyclodextrin via a carbonyl group (claim 11) and has ester bonding (claim 12). The 
biodegradable copolymer is further limited wherein the copolymer contains up to about 
35 PEI units (claim 13) between 5 and 25 PEI units (claim 14), or between 10 to 15 PEI 
units (claim 15). 

13. Claim 16 recites a method for synthesizing a biodegradable copolymer 
comprising the steps of treating cyclodextrin with an agent to form a modified or 
activated cyclodextrin and adding the cyclodextrin to a low molecular weight 
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polyethylenimine to form a biodegradable copolymer. The method is further limited 
wherein the cyclodextrin is beta-cyclodextrin (claim 17). The method is further limited 
wherein the agent is selected from the group consisting of beta-1 ,1- 
carbonyldiimidazole, benzotriazole carbonate, N,Nr-disuccinimidyl carbonate, 
chloroformates, N,hydroxysuccinimidyl chloroformate, and carbonylimidazole (claim 18) 
or beta-1, V-carbonyldiimidazole (claim 19) and the low molecular weight 
polyethylenimine has a molecular weight of less than about 25000 (claim 20). The 
method is further limited wherein the polyethylenimine is cross-linked to cyclodextrin by 
a carbonyl group (claim 24) and wherein the copolymer contains ester bonding (claim 
25). The method is further limited wherein the copolymer contains up to about 35 PEI 
units (claim 26) or about 5 and 25 PEI units (claim 27) or about 10 to 15 PEI units (claim 
28). Claim 29 recites a copolymer synthesized by the method according to claim 16. 
14. Cheng et al (US Patent Publication No: US2004/0077595) teaches compositions 
and methods of making said compositions comprising cyclodextrin polymers for carrying 
drugs and other active agents (see abstract). Specifically Cheng teaches copolymers 
comprising the formula II according to claim 3 wherein CD is a cyclodextrin, P is a 
monomer unit of a polymer, and D represents a therapeutic agent: 
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1 5. Cheng teaches that the polymer can be polyethylenimine with a molecular weight 
of 25,000 (example 25), and that the copolymer (o) of formula II comprises 1-30,000 
polymer units (claim 3). Cheng teaches that the cyclodextrin is beta-cyclodextrin (page 
6, paragraph 0082) and is modified to allow conjugation (paragraph 0083). Cheng 
teaches that the copolymer can be treated with carbonyldiimidazole (beta-1,1'- 
carbonyldiimidazole) in order to add amine groups (page 30, paragraph 0309) which 
would result in a net positive charge. Cheng further teaches that the copolymer is 
conjugated via a carbonyl group (page 9, paragraph 01 12), and the copolymer 
comprises ester bonds (claim 1 1 ). Furthermore, Cheng teaches that the copolymer 
compound comprises therapeutic agents such as nucleic acids (page 7, paragraph 
0094). 

16. Cheng teaches methods of making the copolymer by treating cyclodextrin with an 
agent to form a modified or activated cyclodextrin and adding the modified or activated 
cyclodextrin to a low molecular weight polyethylenimine to form a biodegradable 
copolymer (see example 25). Cheng anticipates the method comprising the formula II 
according to claim 3 wherein CD is a cyclodextrin, P is a monomer unit of a polymer, 
and D represents a therapeutic agent: 



I* 
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17. Cheng teaches that the polymer can be polyethylenimine with a molecular weight 
of 25,000 (example 25), and that the copolymer (o) of formula II comprises 1-30,000 
polymer units (claim 3). Cheng teaches that the cyclodextrin is beta-cyclodextrin (page 
6, paragraph 0082) and is modified to allow conjugation (paragraph 0083). Cheng * 
teaches that the copolymer can be treated with carbonyldiimidazole (beta-1 ,1'- 
carbonyldiimidazole) in order to add amine groups (page 30, paragraph 0309) which 
would result in a net positive charge. Cheng further teaches that the copolymer is 
conjugated via a carbonyl group (page 9, paragraph 01 12), and the copolymer 
comprises ester bonds (claim 1 1 ). Furthermore, Cheng teaches that the copolymer 
compound comprises therapeutic agents such as nucleic acids (page 7, paragraph 
0094). Thus Cheng teaches the claimed invention. 

Conclusion 

18. No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly A. Makar, Ph.D. whose telephone number is 
571-272-4139. The examiner can normally be reached on 8AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Irem Yucel, Ph.D. can be reached on (571) 272-0781. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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